A modified clamping system for 30-liter Niskin bottles, consisting of a wire stop, a socket block, and a toggle clamp, has been designed and has been tested at sea. The modified system makes deployment and recovery of the Niskin bottles considerably easier than it is with the standard clamps .
INTRODUCTION
The 30-liter Niskin bottle is a popular sampling device for biological and chemical investigations. When full of seawater, however, it weighs about 40 kg and is difficult to handle. Removal of full samplers from the hydrowire is particularly awkward. Overhead lifting systems can be used to help support the weight while the clamps are being loosened, but they tend to cock the sampler at an angle on the wire and jam one or both of the clamps. We have designed a clamping system for 30-liter Niskin bottles that makes deployment and recovery easier and faster . The system has the additional advantage that no tools are needed to attach the sampler to the wire. The standard clamp, on the other hand, includes a wing nut that must be tightened with a wrench, and damage can result if excessive torque is applied . The modified clamp system (Fig . la) consists of a wire stop, a socket block, and a toggle clamp. We believe that the design could easily be adapted to Niskin bottles of other sizes, but this has not actually been done .
TECHNICAL DESCRIPTION
The wire stop is a book-type clamp made of 6061-T6 aluminum (Figs. lb, 2a) . Two halves form a hinged block which measures 5 x 5 x 3.5 em with a 1. 25-cm diameter pin extending 1.75 em above the top of the clamp. This pin is concentric with the hydro wire and is used to position the lower part of the Niskin bottle with respect to the wire. The two halves are hinged together with a 0.6-cm stainless-steel pin knurled on one end. To tighten the wire stop onto the wire, a 1/2"-20 stainless steel bolt is modified and secured to one half of the clamp with another 0.6-cm stainless-steel pin in such a way that the clamp can be pivoted around the wire, and a S-cm diameter knurled delrin knob with threads to match the bolt is tightened by hand to secure the clamp (Figs. lb, 2b) . A half-sized prototype version of this clamp was tested in a tensile machine and was found to hold in excess of 2200 kg before slippage occurred. In an identical test the standard Niskin clamp began to slip at 1700-1800 kg. A modified clamping system for 30-liter Niskin bottles, consisting of a wire stop, a socket block, and a toggle clamp, has been designed and has been tested at sea. The modified system makes deployment and recovery of the Niskin bottles considerably easier than it is with the standard clamps. 
